. Related to Figure 2 ; Interactions of the trifluoromethyl group of MLN7243 with Uba1. The trifluoromethyl moiety of MLN7243 (yellow) forms a network of hydrogen bonds with P522, D547, A548 and Y551 (purple). R554 (bottom), which is conserved in human UBA1, can be utilized as an additional pharmacophore of Uba1 to extend MLN7243 in this direction and achieve higher specificity towards Uba1. Hydrogen atoms are only shown for atoms forming putative interactions with the trifluoromethyl moiety. Multiple sequence alignment of all eight human E1 enzymes encompassing a region of the active adenylation domain together with the corresponding residues of Saccharomyces cerevisiae Uba1. Secondary structure elements and amino acid numbering for ScUba1 is represented above the alignment with α representing α-helices, β denoting β-strands and η a 3 10 helix. The alignment was generated using The most divergent region is highlighted by the red hexagon and the corresponding primary sequences are aligned. (C) The secondary structure composition (generated by PDBsum (de Beer et al., 2014) ) for this region indicates diverging secondary structure elements in the E1 family. These differences in the nucleotide-binding pockets can be exploited to achieve higher selectivity towards individual E1 enzymes. Omit F o -F c electron density map (green) after omission of this ubiquitin molecule and C600 contoured at an rmsd of three in the MLN4924-bound Uba1 structure. The Cterminal G76 of ubiquitin is covalently linked to the catalytic cysteine (C600), as demonstrated by the omit map. Residues 73-75 of ubiquitin (approximate position indicated by the dashed line) only displayed very weak density and were omitted from the final model. Electron density for the thioesterified ubiquitin was also present in the ABPA3-bound Uba1 structure, but it was too weak in the MLN7243-bound structure to allow modeling of the third ubiquitin. The presence of a thioesterified ubiquitin can be explained by a competition between ATP and the inhibitors as the crystallization conditions contained a 2.5-fold molar excess of ATP over the inhibitor concentrations. The position of the thioesterified ubiquitin is equivalent to that observed in the complex of Uba1 with acyl-adenylated ubiquitin (PDB entry 4NNJ) and, as in this structure, no thioesterified ubiquitin could have bound to the second Uba1 present in the asymmetric unit due to severe steric clashes with a symmetry related molecule in the crystal. 
